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presumed that Lyginopteris scrambled up through other vegetation
which helped to support it. The stem had a rather wide pith
surrounded by vascular bundles in which there was secondary
thickening (Fig. 955). The whole arrangement, including the
vascular bundles (Fig. 956), had a rather modern aspect. The
seeds were surrounded by a loose sterile covering or cupule
(Fig: 959). Stalked glands are found on the stems, leaves, and
cupules (Fig. 959). The presence of these characteristic glands has
been very convenient in enabling paleobota-
nists to identify isolated parts of Lyginopteris
oldhamia. In the center of the seed itself is
a large prothallus (Fig. 960), which was sur-
rounded by a nucellus, and this by a single
integument. As in modern cycads, the nucel-
lus and integument were fused except at the
apex. The tip of the nucellus formed a pol-
len chamber, which was ring-shaped in form
owing to the presence of a central column of
nucellar tissue which projected into the pollen
Fie 964 Portion of cnam^er an<* extended out of the micropyle
(Figs. 959, 960). The pollen sacs (Fig. 964)
were borne on leaves, and had a structure very
similar to that of the synangia of some of the
modern ferns belonging to the Marattiaceae.
Relationship of Cycadofilicales, As the
Cycadofilicales are so fernlikc in many re-
spects, it was natural that at first they were regarded as ferns
which had developed seed. However, as far as geological evidence
goes they seem to have been as ancient as the fr rns. Moreover,
there are anatomical features by which paleobotanista believe
that they can distinguish between the stems of ferns and of the
CycadofMcales even when the reproductive structures are not
known. Thus, while the great similarity of the ferns and Cycads
filicides would seem to indicate that these two groups are de,
gcended from the same stock, it may well be that the separation
took place before the development of the combination of char-
acters which we associate with ferns. If this was the ease, the great
similarity between the fronds of ferns and those of Cycado$icale&

a frond of Lyginop-
teris oldhamia
Showing the manner
in which the pollen
sacs    were    borne.
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